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Dengue fever is an endemic disease of the tropical zones, transmitted by the infected female Aedes Aegypti
mosquito. The virus characterizes by its ability to reduce the CD4 cells and its symptoms may included
high fever, headache, and vomit. In this work, we model the spatial spread of dengue fever using a system of
partial differential equations (PDEs) of reaction-diffusion type. The populations under study are the human
population and the A. Aegypti mosquito population. The impact of the exposed mosquito population and
hence of the latent period (an intrinsic biological characteristic) in the spatial spread of dengue fever has not
been considered in previous mathematical models of reaction-diffusion, particularly for vector borne diseases,
thus it is the focus of this work. An advection term for the mosquito population is also considered, that is, the
interaction of the mosquitoes with wind flux. Numerically traveling wave solutions and the minimal velocity
of disease wave propagation are computed. A sensitivity analysis for traveling wave solutions was performed
to both models with respect to the incubation rate and the advection coefficients. A finite difference method
in one dimension was implemented for the numerical simulations in order to obtain the wave front profile of
the PDEs system. The variation of the incubation rate shows a remarkable variation on the minimal spread
of propagation of dengue fever and the dynamics of the traveling wave solutions. The effects of advection
in the mosquito population affects the velocity of dengue fever propagation as well as the magnitude of the
traveling wave.
